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im&m 1 1 

* 7 ') ->MfrhM\zfk.<7>mVf ^tttil 1 <r> u y Xffi t . \E<?>m$f 7^*i" 3 3? 2 u 

> Xg* i: x.. 

HUiem 1 U > Xgf li. 7. 7 m ->pjic flffl^: -5 -7° => 7^* v 7 l y X <7> 

t^^x^xi- > X ^ L . 

stile i? 2 u > Xgf a x ^ £ X => 7. >v 7 u > X i^i^t^X^ s-^r 

'tt tfL<7>mn^toum<&m*m < t ^ 2 #aM±*>iE u > x t * 
^* l . 

iuieiE u > xco^-t zffife<7>fL<Dmnmtoum&®tiz ^ soiem 1 \, > xmtm 2 1> > x 

3 c h ^ iff $t t -t -5 u > x. 

im^m 2 ] 

7. 7 - y m frh M \z ft <7> IS iff 74 ^ * "t * 8? 1 ^ u > X ffi t . IE <r> m it 74 % * ~t & 8? 2 v 

y xmt-zm*.. 

mmm 1 v > xmit. < 1 1 1^^ 7. 7 ->{mc flffi£fri+fc#i*ffi£*-t sms 

77 US Jf ^ <7> "7° 7 7. ^ -y 7 U >X^tb#£ft<7)> — 7. 77 7. L > X ^ # t? Jg ft #C <7> ft 7> > — 7, 

HU IB 81 2 U > X gf & H§ □ 9 t x filffl^lrtS^y 7f y H>Xi)^45t^ X 
. S£?t>K'I4 i: ft<50JS#f $<50®£#&*J# o'>& < i: 2 «C lit _b <7> IE U > X i: * 4y L . 
ituiei? 1 L -y 7 u > X a . BOieM □ 9 fl?J lc fi IB L . 

HuIfiiE u y X<r>ii^zmfe<r>fk<r>mitm<7>Uf&& f &\z «k 9 iiufe8? 1 u > Xgf tI2i> x 

t t-tz&M u > X 0 

[s«Jl 3 ] 

7 X 7 >j - y m h ^ > X M \z [S] ^ o T M lz ft IS Jf ^ % 'fr i- £ 8? 1 <jo u y X ffi t , IE 

<^> *t 7U ^ * "t -5 ^ 2 u y Xffi. tSffi*.. mJiem 1 u > Xg|a , x 7 - >lic Offi^fS] 

Htiiem 2 ^ y xffiitmum*) t. «ffl*ft^^fv n^4«n,>xttu 

^m^^^K«t% f. lH>xs + ^)^7Xfyn > x^m f i D x m 2 u 

> Xgf^^y'y 7f -y H> X <7>MM$£M ~k f 2 p t L Tz h % lz . 
-5 <f lp/f< -3 

-25<f 2p/f < -15 

*s*r u > x 0 

soiem 2 l y xmizm^h hzie u > xa, WT^^frjt^i^t^ffifWt^^ < t 

t 2RHlf Ui^ 3 t ^Jff^i:i-^|f^Jl3 icIBS^Stfu > X ; 
0 . 0 3 < P g , F- ( 0. 6 4 8 2 - 0. 0 0 1 8 v d) 

P g ,F= ( n g — n F ) / (nF-nC) 
y d= ( n d - 1 ) / ( n F- n C) 

n g l±x g m. ( fe^ 4 3 5. 84 nm)lc^--t^/Si)f^. 
nFli, F JMl ( fe^ 4 8 6. 1 3 nm) \z S JS #f * . 
n C l± x Ci 6 5 6. 2 8 nm) ic ft-* § JS#f * . 

n d l±x di (ftI 5 8 7. 5 6 nm) izft-f Z JS#f ^T'ifc 5 . 
[M^JI 5 ] 

itutei? 2 U > Xgllcffl tiSE U y Xlt. A n/ A T *JS#f ^tf>Ma>#» fc LT, 

A n/AT< - 5 X 1 0 ~ 6 
***fr^*^J5£-tSfiB^WW*^'a: < t 2«J-UtLTi^ c fc * :ff & t i" * H 
3 lcIB®<7>Stt U > X 0 



im^m 6 ] 

(fulfil? 1 U > Xgf . 7. 7 <; - > fflijic flffi^ iSMtfc 2 $£7) > - 7. ^7 U > <bfl|J&3 

ti-cv^s 3 t *m m. t-?&m^m s ^^-fn^izmm^um i> > x. 

[If^Jl 7 ] 

HO IB 3? 1 u > Xgf ic fflv* <b tis 7' 7. * -v 7 u > Xii. m p & ^lictltsc i: %2|f & 
i: -t Z> M M 6 <ry u ~f ti \z IB«<^ U > X . 
[If Jf<Jl 8 ] 

I2l> Xg¥*«/fc-**iEU > X^m^S^I^ f 2 e p s MMSm* f Ufct§ 

tc . 

2.5 <f 2ep/f< 5.0 
& £ M"* -5 If *JI 3 tc IBtt 60 atf U > X 0 

[If Jf<Jl 9 ] 

I2l> Xiff^i^tSffifttft^'b 4 5tl> X<7>&j&ffi«lfc f 2 g n . £&<7>&j&ffi 
81 % f t L i: § ic . 

-5.0 <f2gn/f< -2.0 
&£^fr^£i)-£lf*Jl3 tc|B«^^ft u > X\ 



[mn%] mmm 
[mn<n%m &m u > x 

[ 0 0 0 1 ] 

* ^& bh « . &tt u > x tc m l s ^ ic * ii * ^ ^^ib ± c je* i^tt 

[ 0 0 0 2 ] 

Sfi. (LCD : Liquid Crystal Display) \Z lt^\% % L . ^^T^ft 

^ H ^ X ^ £ R . G . B <r> § fe^t T* -£ fl ? tlM Bfl L & ft* <^> . ^ -y 7 x u % 

A h % ffiq U £ H± S & IC U > X <7> Pt t L T s 7"7Xf -y ^ i)^ ( ffj U b ilT . 7° ^ X 
* -v 9 Itmm&'&frffi^- U > Xlctfc^TIg^ fc*MC , U > Xftf^S^iff'tt^r^JgLTx 

[ 0 0 0 3 3 

* x fx tt ffl <t> u > X L T . 7x 7 — > f ij h M lc . HI. 8? 2 u > X fc'ft u > X T* 

MM$£ M & * X 3 H 2 l,>XSii^44i, ho7 t-*xl^>^^t*a*j|3g5nTv^ 

[4f fF£iSK 1 ] iJtPB 2 0 0 0 - 3 0 5 0 1 2 5&K4-18I, 110) 
[iff fF^CiS*. 2 ] JRpffi 2 0 0 3 - 1 56 6 8 3 ? (5-1 41, I8M) 

[ 0 0 0 4 ] 

L^L . Jff ffl 2000-305012 Fjuiefr? 2l> XgflcSS^K 

tiTfc^. =j * h ±#l±ftft$:v>. -7^. «i 2 0 0 3 - 1 5 6 6 8 3 t£fiTU, huIC 

IH7 Xgl^rjf HuIfiH 2 17 Xf&lZ 7'7 7f 'V ^fflV^TV^ M 7'7 7sf v 7 <73 ^° 

[ 0 0 0 5 ] 

tc =t s aiT^^ltH u > X. E8T££ffi i > X^o^ffiic ~7° => 7^^- v 7 (Dj£3$.mWM ~& L 

^ >f 'J -7 K M^^ffl U > X . 777f -V 7 Wfl-<7> ffi til Ifilia 1C i 4 7' 7 7x f -y 7 # f f 

ffi u > X3t>»«k < *n^> EST^N^ffl u > Xii x ifif^) =e - ^ K XvS lc ffl ^fffi 

o 

[ 0 0 0 6 ] 

* x ^ X 'J -y H ^#^ffl U > X it . ffi?3$tm ^ > XcDMm ^ lc M x. ~f => ^ * v 

U > X t [B] ti IC M ffi T *> S hUvFII)!) 1 ^^. X 7 -y 7^^iL > X It . Z fl h \Z It 

-<~zitmz ! gmx°abz est- u > x tit^xiajf *<^MSY^fc* s ffi^ic^§ < . ^jxti 

. SJS^fblc J: S Stt U > Xco^n* -y 7 7 + - 77 7. fc** § < ^$f] LTLI7 i:v^7 ISS^* 
LTuf:. BP^. X 7 >y ^ U > X<^jg|ff*<?>SJS^BCl±x 68 =f U > X lc tt^ T l± ^> 
\z±B\^. m*-\t$k)&W&m. 3 0 mm<7) u > Xt?SJ^**2 OgC^bOgC <7)^it~Z*l$. ffi 



=? U > X 5 fx m <?> ^ fft ic W LT7"7Xf 7 7 u > XflJ 1 0 0 /x m £ v 7 v * — # x ;b* 
< ^fft-t£ i: ii^i. o fee 
[ 0 0 0 7 ] 

\ -fuiSx. 7 is 3>fflL>Xt LT^lClL < $ ft £ fg*<7> feiR^ **+ ft \z m IE 5 ft 

. 7' ^ x -y 7 ^ Jfl T & fil^ffliE Jb*j®-t7J \Z ft £ ft N Bjffl^# IZ £> fz o X . m m H ft iB ft 

[USB -5 fzdb^^m 
[ 0 0 0 8 ] 

ti£#*>ISS*fljm-**fc#>k:. *^BH<^^tt u > xa. x 7 v -ymfrhW.\z%com$x 
x gf a . 7. 7 m - > i ij tc o a ^ fa it tz itH ffl ^ * x s x 7 7. * v 7 u > x <?> ft t> > — x ^7 

XL-yX^^U flu IB % 2 U > X g$ tt N #W§ft5^7Xf ';H>Xjj^^5tl 
L . iiulfilE v y X^tti Pff S<7>ft<7>JS#f *<7>©^#$Uc =k 0 itulBI? 1 u > Xgf ri2i 

> xgf<7>7^ 7.^ >y n> x<7)fL<r>m ffm^um^w\zmm-t ^um^it^mm^^m 
lE-tzz t n m t l 

[ 0 0 0 9 ] 

Ufc. 7. 7 'J ->M^<bHIRicft<7>JS#f Xi^1fX§il 1 <?"> u > Xgfi: . JE^M 

ft ti -? z m 2 1 > xm £ % m z. . mmm 1 u > • xgm x ^ft<i:*ti$:<7>7.7v-> 

f IJ IC 0 ffl * |Sl It # 1$ ffl % 1T "t * Pff ^ <?"> IS tff $ <?> X 7 7. ^ <y 7 U >X^<bft^.ft<7>>— 7. 

n x u > x*#t? «»«c<7>^^ x^* l . Htiiem 2 u > xgf aw □ si t 

. -5 X 7 7. ^ >y n>Xij^ntl > X i: . SSt>K'I4 i: ^<50JSiff$<50® 

< t % 2 *5c ^1 _b <3o ie u > x t^i^L . mmm 1 U > Xgf 9 >y 7 

u > X a . SO IB W n m. *) ffl iz -fe U L . fu IB IE u > X <?> ^--t 5 0r ^<?5 ft <^> jg If ^Sc 
\z =k 0 IB 8? 1 U > X ffi- t 2 V > X <^ 7° => 7. ^ >y 7 u > X <^ JS $f $ S JS # lc 
i-^SS^ft:^ftffl^©)^ffiIE-t § Z ir^JNf^i: Lfct<7>T*»S. 
[0010] 

Ufc. *%BHii. ^ 7 ->ffl)b^Stt u > XMic[»]^o THHicft^^Jf tj^^i-^m 
1 <^ u > Xfflf i: . iE^JSJf tl-£^~tZ> m 2 v y Xffi. t^B*.. mllBm 1 u > XfflMi. 7. 7 
— > M tc 0 ffi ^ 1&1 it fe . # ^ ffl ^ 'fr Z> X V X * V 7 ^ ib ft £ ft <7> > — X x> 7. u > X ^ 

* t . FJulBi? 2 u > xg^iiffi □ & *) t . i^ffl^tts x ^ x ^ v 7 ^ <b ft § ft u > x^ 

* L . ^^^m^BiBt^ f x m 1 u > Xffi x 7 7. ^ >y 7 l > Xtfom^Eifltfc f lp> 
$2 U > X ffi co V => X ^ >y H> X co MMWM * f 2 p L £ B \z . 

-5 <f lp/f< -3 
-25<f 2p/f< -15 
ft^»*fr^iM^.X§c fc £ L fe t * . 

[%B^<7)^^] 

[0011] 

* ^ <t> ^ tt u > x tc jc ft a\ ^1 u>xgf^Df^2u>xgfp ( g<7)7°7x^ v n> x 

<?>ft U > X^JSJf ft^^Mlc^^ L s m 2 V y X&<7>mnftWL&<r>^~tZ> ffiT U > X fc ffl 
A^fctSC tic J; ») , ft <b X 7 7. * y 7 U > Xcomff^^Uf^i^^ . I 2 I > x 
gf cOS^7>mtt^*i--5iE L > X\zffi%%<nm$TM<7>U.m&%L i &ft tz&X'* v 7 7^-^7. 

[^BH^^^i-s rzibcomgktomm] 

[0012] 

IMTlc . *IEB^<^^|t u > Xco^Sfe<7)^flg^lHffl fc h t tci¥fffltci&BH-t s 0 
[^SS^J 1 ] 
[0013] 

13 1 it^mnco^MM 1 izisrt §M u > XcoWf&m&^-t « Hllcfcv^T. lti^l 



[00 14] 

3? 1 U > ■ X gf 1 tt . la. 1 b li # [c > =. 7. ^7 x u > XT- . ft <r> M jFf ft % * L . x 7 »; 

- > ffl tc 0 ffl % ft It 7c It fiK k 3 tl T u -5 . H 2 U > X gf 2 li s 1 ft <7) IE U > X 2 a . ffl □ 
I^S, i-^^X(7)tl>X2K ft U > X 2 c i: IE U > X 2 d t ^ MA *) 2h t> i± 7c ff 

U > X . ft U > X 2 e i: IE U > • X 2 f i: £ MA 9 t> -ft Tz II □ U > X , 1S^)EU>X2 g 

[0015] 

f lt, ii u>xgf^i b n 2 u > x m <t> 2 b a . # it ffl % * -t -5 7° 7 7. * >y 7 

u>xicTW3iiTv^, * . iu^xsii^fts H 2 v is xm ** 7 If 9 ft 

m £ C ^T* §^=k7tc|t/^$tlTv^o 
[0016] 

XT-am 1 u > xgf*<7>7°7 -y n> XcoMMSm* f Id, £&<?>&j&Ee«t* f 

^frit ( 1 ) *m&-?% Z k i)''MT'l>5. 
[0017] 
-5 <flp/f< - 3 • • • ( 1 ) 

^ it ( 1 ) itlill v y X ffi i*i y° => t, * v 7 u > X l b<^JS#f;fHcW-ts&<7>T£>.5 

o ^ftit ( i ) ^corm^it-t t , ih>xsi <^n^mnti^mn ts 7c*mc. 

t7-^^)ffif a ic ft ;b*7]n x ffi T u > X l a <v m MM<7> ft fr'h 2 < 

ft *K n viRm fc*Jgft:-t So BP *> . ^7Xf 7H>Xlb iOfSiff Jl ^m-f g % £ . t 7 

- <?> ffi T u > X l a <?> IB n tl * ^ < L it ti it % h it < & 9 . m 1 u > X g| <t> pff S 
^JS^f71^^f Jf -t * /c^lcffiT U > X 1 a </> [Kl ffl W <?) ft 3s ^ 3 < L * It tit* 4 <bi\ 3 
viRH^Sfb-tS i^H 4: [MIffifiJ<^*^jSib^§ < ft *> "t §\ ^nX**H*k:4 

Ts C CO 7° 7 7. f- -y 7 U > X 1 b IC #^ ffl * S(E C t \Z =fc 0 . ±t L T #^<7)tl^))l:# 
[0018] 

* tz. ^mmm i x-it. m 2 u > • x gi 2 * «^ l t v^s -? => x ^ -y 7 u > x 2 b <7>m^ 

f 2 p x ^^com^EEfit^ f t-tZk. ( 2 ) ■Zm&'tZ 3 t 6*^^T^S 

o 

[0019] 

-25 <f 2p/f < -15 •••(2) 

* ft ( 2 ) it ti . I 2 u > X gf ft <t> 7' 7 7^ -y 7 u > X 2 b <r> m fr tl \z m ~t Z> t <n T 
o *ftit ( 2 ) it^TFI^|0x.Tft^/SJ)t tJ**H < O ii^S i: . ^*'V?7t-*x 

*«i if -t * /c^icib] c i2L> xgfrt<7)^^7>mtt^*-r siE^isjff t^m < 

^>So l^l, jEcDmnt*m#>z kmigfrwt^ ftm&m% & z kiz & v QiRmfrmit-t 

[ 0 0 2 0 ] 

ISP *> . ^ 2 U > X g| <7) 7' =j 7. ^ -y 7 u > X 2 b <?> ft IS *f H < ft S k . [B] C H 2 U 
> Xgf S ^ t> ^ ^ -t s lE<^!S*f T^^ii < L ft v^h ^ -y 7 7 *■ - 77 7. fc*^ < ft ») x 
>■< v 7 7 * - 77 x^ttffs fea^Jc . iE^JS #f 7^/^ ii<SiO & ^i'T-T < -5 . z^mfrtl^ 
MibZk. mnftWL&oftmti*® < ft *) . S^^fCtt**-t*iE^fiB^ u > Xt «k 9 feJR 
itffiELTu-5^)T\ feiR^^Sfb^ i" 3 t tc ft ») . *frit ( 2 ) it <r> T FI ^ ® SL S 



It i \z feiKm<7;/£ h Iff * L < 4- v ^ o 
[ 0 0 2 1 ] 

tft § < * 9 . iff £ L < 4- * . :w7'7Xf -y n>X2btt, PlPi^S^fi 

BP *> . ft ?S 2 g ) § F + > 7" 7 X f ? L > X 2 b T\ t!£ 

?Sv^ ilH^iiii L . Mr±JR^k:JRflKT#> -5 <7>T*. c ^ 7° 7 x >y ? u > X 2 b tc #If ffl ^ 
Jfef - t \Z J: ») . itU, IlffiiR^. n vjR^^^#fjc1SiE-t-5 3 t i'T'l £0 
[ 0 0 2 2 ] 

£ 7c. ^HSfefJ lTtt« Pj, F = ( n g - n F) / ( n F- n C) . v d= ( n d - 1 ) / ( 
n F- n C) lc fcv^T . gi (SI4 3 5. 8 4 nm) k: Wi" S JS Jff n g . F*6 ( feJM 
8 6. 1 3 nm) \zn~t Z Mff n F. (fe^ 6 5 6 . 2 8 nra) iz ft ~f £ M fr m * n C 
. dm O&JI 5 8 7. 5 6 nra) k: Wi" S JSJlf n dfctii:, ^frit ( 3 ) £ii5f£ LT 

[ 0 0 2 3 ] 

0. 0 3 < P g , p- ( 0. 6 4 8 2 - 0. 0 0 1 8 y d) • • • (3) 

( 3 ) 12 U > Xg? 2 tMLtv^EU > X HSr^fC'tt lz ffi 3 t ^ 

T#>£. l ho7t-7)xi^)l2l>Xg|2lJ, $i_h7t^^^^ < ft *) $A_hfeiR^lc^ 
§ K&W&Jkis-f* £ h \Z -f- U -b> h M -v ?tt*Jtfc-££ fc#>k:3? 2l> Xgf 2 <7>±^£*ft 

1 ? >• 3 ymu\zs>\^Tit. urn m \% <r> m. &mM<?> *i%/j^<u. x ? - > 

d t ft* Iff H X s <£> § . 

[ 0 0 2 4 ] 

*f4^ (3) 5$<7>IEH*tti t *iT. af^i^M** 1 ^^ < ft £ t . iB^Jk um ±.<r> fe 
JRMfc'Jgfl:-**. I 2 U > Xg* 2 <^iE U > Xt, Sfftfrfttefc *"t § m=f tt®-* 'M ft < t 
t2#m_h(2d. 2f. 2 g ) SH-tS d fclc «k ») feiRH<7) 2 iX^.^ ^ h ^*ffitia$ * 

[ 0 0 2 5 ] 

1 T-ii. aS^Kte^Iri-^ m?W&<r>iE u > X 3 *c <?> # * ^ -* 1 ^T-*> * . 
[ 0 0 2 6 ] 

[ 0 0 2 7 ] 

[ 0 0 2 8 ] 

A n / A T < -5X1 0" s •••(4) 

( 4 ) 5$l±* I 2 l > Xg| 2 ^mf% L X v^SiE U > X<7>JS|f ^<^MJ^#»lc M^S t <^> 
T*>S. 12 L > X g$ 2 ^ iE U > X lc . ft<50jajf*^SS^SC^*-r-55fi^tt^^«bftS 
U > X^^ft < i: t 2 #CJil±Kg-*<5 3 t U L 

[ 0 0 2 9 ] 

(1)^^(2) kMILTv^, *Stt>t^^lcfcv^T tt. ISM?7t-* 
xf^i^Mv^ fe^lcfiS^fblc J: § ^ -y f 7 * - 77 (4Dtf«!:, 
^^5<^«P« T^Jib*^ + y> fc 4^IL<^o. m^SiSrt ic ^' v ? 7 ^ - 77 X <?> ^ ift ffl] £ 
ib'^S i: ft S o 
[ 0 0 3 0 ] 

lu>xsi^7*7Xf';u>x (lb) x mtk -t v 9 ~y * - X7 x <d m mit 

, S2 l>Xgf2rt^)7 , 7Xf -v 71>X (2b) X -t % v 9 7 - t7 X <^ ^ tft<^ 



m 1 / 1 0 t /J\ £ in C co Tz db \z ^ ^ ( 1 ) , ( 2 ) <^ J: ■? \Z , X =? X ^ v 7 V > X 2 
bc^/g#fXj^:XvX^>y7U:vXl b =k 9 5 @ S ii < LTV>5. ^5^f;n>Xl 
b t 2 b t t icm^m^SEBt-em^iaiff *<?>SJ$^^^* U u § fc#>ic . SS^fbtc 
ck o T IbJ C y? |bJ Ic > * -v 7 ~7 * - X x a* ^ ©J X -5 o — 77 . m 2 V > X g$ 2 (7) IE U > X tc x 7° 
7Xfyn>Xlb!:2b TO C ^<7>igjf ^<*>SS^S%*^*ffiT#fl-*>'b ft £ U > 

X (2d, 2 f x 2 g ) % 3 ftSBt §o -e^X-SCtlcJ;^ SS^fblC J: & 7' ^ 7. * 
■y n > X l bfeiV2 b T^^-t* v 9 v * — U ^co^$j] t it Is] Jg ix W 77 l«J <?> ^ 

[ 0 0 3 1 ] 

$J £ If , fi. S fc* 2 0 SC 0 SC let ftlfcJIa, X ^ x ^ -y 7 U > X 1 b 4? =k V 7° 
7Xf y ny^^blcioT^'y ^7t-^7A^f||iaftifti+l 1 m m . + 1 8 n 
mt % Z> fr. m 2 l > X ffi co IE U > X 2 d . 2 f * L T 2 g lc <k -o X - 1 8 n m co ¥t± X 

SEBt^T . SS^fLtc J: § <y 7 7 *■ - X x<7)^ift^X; § < * £ tz db jS ^ X 3b -5 . 
[ 0 0 3 2 ] 

HffiEfll 1 tcfcv^T a s F mii 2 . 3 4 T*£> *J . m^g&fltfc f . Dktik, F 

= f / D J; •) v f = 2 . 3 4 X D * £ . * , 'ifi B B B A-^^H;i^||f7f it 1 
2. 5 m m X' 3b S co X. D = 1 2 . 5 m m £: ft 9 . 1 = 2. 34X12. 5 m = 3 0 m 

[ 0 0 3 3 3 

IP *> . i? 1 U > X gf Jk U H 2 V > X ffi <7) X y X ^ -y 7 u > X ft U > X co M If * tf> ® 
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